Abstract. In this paper, we first found a mixed resin with better adsorption effect than XAD-16 from 30 kinds of domestic resins. When two kinds of mixed resins (XD-5: D202=7:3) were mixed, the production of Ascomycetes So 2161 was produced. The yield of epothilone A and B increased by 252% and 262%, respectively, compared to the yield of the macroporous adsorption resin XAD-16 alone. Then the effect of mixed resin on the synthesis of epothilone was further studied. It was found through research that the macroporous adsorption resin XD-5 has better adsorption capacity for epothilone. The anion exchange resin D202 significantly promoted the growth of the Sorangium cellulosum.
Introduction
Epothilone, an emerging anticancer drug produced by the Sorangium cellulosum [1] .It has become one of the exciting research hotspots in biomedicine. And epothilone can be fermented and produced, which is a new type of anti-tumor compound with broad development potential. The preparation process of epothilazole in the world, whether it is the shake flask level of the laboratory or the level of the pilot fermentation tank of large industrial production, the production process uses a lot of expensive XAD-16 macroporous adsorption resin of Rohm and Haas [2] .Although this resin has a good adsorption effect on epothilone, its use greatly reduces the corresponding production cost while relieving the feedback inhibition of epothilone [3] . There are many types and types of resins. There are few studies on the adsorption of epothilones on other types of resins. From the perspective of reducing the production cost of epothilone, this experiment uses 30 different domestic resins purchased from the market for analysis to obtain domestic resins with lower prices and good adsorption effects. After analysis of the mixed resin,it was found that some small molecular impurity components in the medium were more easily adsorbed by XAD-16 during the fermentation process, which made the characteristic adsorption pore size of XAD-16 have limited adsorption performance to epothilone. The addition of anion exchange resin D202 can significantly promote the growth of Sorangium cellulosum. The combination of D202 and XD-5 combines the advantages of two resins. D202 increases the amount of bacteria and XD-5 increases unit yield, resulting in a much higher total yield after mixing than the control XAD-16.
Experimental Part Experimental Strains and Media

Sorangium cellulosum So2161
Medium: Sorangium cellulosum seed M26 medium and fermentation medium [4] . 
Experimental Instruments and Reagents
Experimental Methods
Pretreatment of Resin. Weigh the resin of the appropriate weight, add each resin into a 300 mL shake flask, add distilled water and wash away the impurities, then soak it in absolute ethanol, wash away the residual anhydrous ethanol with distilled water, and then swell with methanol for more than 48 h. Then, the methanol was removed, the residual methanol was washed away, and the mixture was sterilized twice [5] .
Different Resin Adsorption Difference Experiments. Pipette 2 mL of different types of domestically processed resins and add them to 50 mL of fermentation medium. Set up 3 parallels for each experiment. Add only macroporous adsorption resin Amberlite XAD-16 as control. Inoculate fiber after sterilization. Ascomycete So2161 was shaken for 7 days at 32 °C, 120 rpm. After the completion of the culture, the resin was treated according to the method, and analyzed by HPLC [6] . Composite Resin Adsorption Difference Experiment. The five kinds of resins with good adsorption effect (the four domestic resins and the macroporous adsorption resin XAD-16 which have the highest increase in the yield of epothilone) are combined with one domestic resin that promotes the growth of the Sorangium cellulosum(1:1) Add to the fermentation medium, set up 3 parallels for each experiment, and set only the macroporous adsorption resin Amberlite XAD-16 as the control. After sterilization, inoculate the Fibroblastus So2161 at 32 ℃, 120 rpm. Under shaking, culture for 7 days. After the completion of the culture, the resin was treated according to the method, and analyzed by HPLC [7] . Optimization of Compound Resin Ratio Conditions. The two resins with the highest yield of epothilone were added to the 50 mL fermentation medium according to the gradient of Table II , and each experiment was set up in 3 parallels. At the same time, only the macroporous adsorption resin Amberlite XAD-16 was added as a control, and the sterilization was performed. After inoculation with S. composingus So2161,shaking culture was carried out for 7 days at 32 ℃,120 rpm. After the completion of the culture, the resin was treated according to the method, and analyzed by HPLC. Resin XAD-16 and XD-5 (both 2 mL) were separately added to the fermentation medium, sterilized for use, and So2161 was inoculated, and cultured at 32 ℃,130 rpm for 7 days with shaking, and XAD-16 resin was added as a control. After the completion of the culture, the resin was treated according to the method, and analyzed by HPLC [8, 9] . HPLC Detection of Epothilone Concentration. HPLC detection conditions: column C18-5μm ( Aligent), 4.1 × 250 mm; detection wavelength 249 nm; mobile phase: methanol: water=7:3; flow rate of 1.0 mL/min; injection volume 10 μL; column temperature 35 °C.
Experimental Results and Discussion
Different Resin Adsorption Difference Analysis
The fermentation of the cation exchange resin was carried out by observing the fermentation of the cellulose bacillus for 7 days, and the bacterium directly died after the inoculation of the Sorangium cellulosum, and under this condition, the yield of the epothilone was also particularly low. On the second day after the addition of the anion exchange resin D202,the growth of the cellulase was significantly increased, and the fermentation medium was clarified the next day (the normal fermentation medium was generally clarified in 3 to 4 days [10] ),the bacteria grow vigorously. The results of HPLC detection of epothilone production showed (Figure I ), domestic anions (D311,D85,724,D113,D320,D301) and cations (D001,D002,D61,D62,D66,D72) exchange resin pairs The adsorption amount of epothilone is small;AD-5 and XD-5 have a great influence on the yield of epothilone;D405 and D403 (chelating type) have a certain influence on the yield of epothilone, The yield ofmycin is in the middle. 
Composite Resin Adsorption Difference Analysis
From the experimental results, XD-5:D202 produced the highest epothilone production, followed by XAD-16:D202 and AD-5:D202. Hybrid resin XD-5: D202 is the resin combination combination that has the greatest influence on the yield of epothilone. We conclude that the reason may be that the macropore adsorption resin XD-5 has a larger characteristic pore size than XAD-16, and anion exchange Resin D202 promotes the growth of Fibroblasts, which increases the yield of epothilone from different levels. 
Composite Resin XD-5:D202 Pairing Condition Optimization Results
As can be seen from Figure IV , the production of Epothilone A and B (mixed resin) produced by Fibrosusus sp.So2161 was increased by 252% and 262%,respectively, compared to the yield of the macroporous adsorption resin XAD-16 alone. Studies have shown that the addition of anion exchange resin can change the content of anions in the fermentation broth. We speculate that it may be because the change of ionic content in the fermentation broth promotes the growth of the Phytophthora, which needs further study. 
Analysis of the Reasons for the Increase of Epothilone Production by Macroporous Adsorption Resin
Analysis Results of HPLC Method. The two resins were added to the fermentation broth of the Sorangium cellulosum in the same amount to ensure the same inoculum, that is, the other variables were consistent except for the resin. Figure V is a comparison of the adsorption products of the two resins, and two resins were found. Differences in Absorbed Substances In the peaks of retention time 2 min to 6 min, the macroporous adsorption resin XAD-16 absorbs a large amount of impurity peaks, resulting in Ebomycin A and B (retention times 7 min and 7.8 min) has less adsorption, while resin XD-5 absorbs less impurities, and later epothilones A and B absorb more. 
Summary and Prospect
We analyzed the two macroporous adsorption resins by HPLC.XD-5 has no adsorption effect on the impurity substances similar to epothilone, and it has better adsorption ability to epothilone. Then further to D202 resin The effect was analyzed. It was found that the addition of D202 resin significantly promoted the growth of the bacterium by measuring the dry weight of the cells. We believe that the combination of D202 and XD-5 combines the advantages of two resins.D202 increases the amount of bacteria and XD-5 increases the unit yield, resulting in a much higher total yield after mixing than the control XAD-16.However,the specific mechanism of action of D202 to promote the growth of Fibroblasts has yet to be further analyzed. Studies have shown that the use of ion exchange resins can change the ion content in the fermentation broth and further change the corresponding enzyme activity affected by the ion content [11] .The mechanism of action of D202 may be related to this, but further verification is required.
